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Fourth Annual
Poultry Field Day
September 28, 1972
10:00 a.m. CofFee—Poultry Research Center,
h mile west of Northern Grain Insect Research
Laboratory north of Brookings.
Registration and Luncheon Tickets
available.
10:30 Tours of Poultry Research Center.
11:30 Lunch—Medary Commons.
12:45 p.m. Registration continued at
Memorial Art Center
(SDSU Campus, North of Campanile)
1:00 Educational Program: Walter C.
Morgan, Presiding
1:05 Yolk Pigmenters,
Edmund Guenthner.
1:20 Pullet Grower Diets,
Curt E. Holmquist.
1:40 Flock Record Report,
Phillip E. Plumart.
2:00 Egg Production Costs,
Boyd J. Bonzer.
2:20 Eggs and Cholesterol,
Richard A. Nelson
2:40 Turkey Taste Tests,
C. Wendell Carlson.
Poultry Research and Extension Section
Department of Animal Science
South Dakota State University
Brookings, South Dakota 57006
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Yolk Pigmenters
E. Guenthner^, C. W. Carlson^ and 0. E. Olson^
Commercial quantities of deeply pigmented egg yolk are used by certain food
manufacturers to give desirable yellow color to some of their products. Yellow
com and alfalfa meal are the major natural sources of the yellow pigments
(xanthophylls) found in the egg yolk. The degree of pigmentation depends largely
on two factors, the pigment concentration in the diet and the amount of pigment
absorbed by the yolk fat during yolk formation.
Several natural sources of xanthophylls, including com, com gluten, dehydrated
alfalfa meal, alfalfa concentrates, marigold petal meal and two synthetic pigments,
3-apo 8* carotenal and S-apo 8' carotenoic acid ethyl ester, have been studied at
this station. Because xanthophyll pigments are also deposited in the skin, the
shanks and body fat tissues, it is necessary to grow the pullets from 8 to 20 weeks
of age on essentially pigment-free diets. To further deplete the body stores of
pigments, a milo-soy laying diet is fed for 4 weeks prior to the test. During
the test, the pigmenting materials are incorporated into the milo-based diet at
various concentrations calculated on the basis of milligrams (mg) of xanthophyll
per kilogram (kg) of diet or parts per million (ppm).
The color of the yolk produced is evaluated either by a visual comparison with
the Heiman-Carver (H-C) color chart or chemically analyzed for xanthophyll content
following the procedure developed by the Association of Official Agricultural
Chemists (A.O.A.C.). The amount of xanthophyll found is expressed as micrograms
(meg) of 3-carotene equivalents (BCE) per gram of yolk.
In the two most recent tests, five sources of pigments were compared, 20% pro
tein dehydrated alfalfa meal, alfalfa concentrate (X-Pro), marigold meal, 3-apo
8' carotenal (BAG) and 3-apo 8' carotenoic acid ethyl ester (BACE). Observations
taken included BCE (mcg/gm^ hen day egg production, egg weight and efficiency
of pigment utilization.
At the beginning of the tests, the hens produced eggs with 4 to 6 meg BCE per
gram of yolk. The color was a very pale yellow with a visual score of 6 on the
H-C scale. Eggs acceptable for table use are those that score 10 to 12 on the
H-C scale, have from 10 to 25 meg BCE per gram of yolk and can be produced with
diets containing 10 ppm of xanthophyll from alfalfa products or BAG. Intensely
colored yolks with a H-C score of 20 to 22 or 100 to 135 meg BCE per gram required
80 to 100 ppm of dietary xanthophyll from alfalfa products or BAG. There were
no consistent differences observed in utilization efficiencies between pigments
from alfalfa meal, alfalfa concentrate and BAG. Although marigold petal meal is
one of the most highly concentrated natural sources of xanthophylls, its pigments
are used about toro-thirds as efficiently as those from the alfalfa products and
^ Instructor.
2 Professor and Leader, Poultry Research and Extension.
^ Professor, Station Biochemistry Department.
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BAG. BACE was the most potent of all the materials used and was utilized approximately
twice as efficiently as the other sources tested. The most intensely colored yolk,
135 meg BCE per gram, was produced with a milo diet containing a combination of
10.6% alfalfa meal and 0.002% BACE.
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Brookings, South Dakota
Department of Animal Science A.S. Series 72-9
Poultry Section
Effects of Various Pullet Grower Diets on
Subsequent Layer Performance
Curt E. Holmquist^ and C. Wendell Carlson^
Low protein-low energy, low protein-high energy and high protein-high energy
diets were fed to 2100 commercial egg-type pullets for twelve weeks when the pul
lets were from 8 to 20 weeks of age. The crude protein and metabolizable energy
contents of these diets were 10%, 1950 Gal/kg; 12%, 2900 Gal/kg and 16%, 2900
Gal/kg, respectively.
Mortality during the growing period was low in all groups. Body weights
at 20 weeks of age were reduced in groups which had been fed the low protein-
low energy diet.
At 20 weeks of age, the pullets were housed in cages in four environmental
units and lighting was increased from 9 to 12 hours per day. The environmental
units utilized included (1) regular fan ventilation system, (2) supplemental winter
heat and summer air conditioning, (3) regular fan ventilation with evaporative
pad cooling in summer and (4) ridge ventilator with turnabout side fans. Pullets
were fed an 18% protein layer diet until 36 weeks of age and a 16% protein diet
from 36 weeks until termination of the experiment.
Other pullets which had received a standard 16%, 2900 Gal/kg growing diet
were housed in environments 2, 3 and 4 and fed a 14% protein layer diet with 0.10%
supplemental methionine.
In summarizing performance of hens in environment 1, strain differences in
the onset of lay were generally greater than differences from prior dietary treat
ment. In analyzing overall performance, strain differences were found in percent
hen-day production, grams of hen-day production, feed consumption, feed per 24
ounces of egg and the unit of egg produced per unit of feed consumed. When comparing
previous dietary treatments, differences were noted in average egg size and percent
hen-housed mortality.
Performance with respect to percent production, feed consumption, mortality
^lnd feed cost per dozen eggs as influenced by the various experimental conditions
is summarized in table 1.
^ Superintendent, Poultry Research Genter.
^ Professor and Leader, Poultry Research and Extension.
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Table 1. Overall Performance of Hens as Influenced by Diet, Strain and
Environment (21-56 Weeks of Age)
Hen-day egg
production
%
Growing diet
10% 1950 Cal/kg
12% 2900 Cal/kg
16% 2900 Cal/kg
Strain
1
2
3
68.1
68.0
69.1
70.4
66.6
68.2
Layer Diet
18 and 16% protein 68.4
14% + methionine 63.3
Environment
Fan ventilation
18 and 16% protein
Winter heat and
summer air conditioning
18 and 16% protein
14% and methionine
Fan ventilation
evaporative pad
cooling
18% and 16% protein
14% and methionine
Ridge vent and
turnabout fans
18 and 16% protein
14% and methionine
25-56 weeks of age.
70.8
69.1
66.2
66.8
63.0
66.9
60.7
Feed
consumption
grams
102.8
103.7
103.0
106.3
102.2
101.0
103.2
95.9
104.8
101.4
97.1
103.7
95.8
102.7
94.9
Hen-housed
mortality
%
4.4
10.1
9.6
7.9
12.2
4.0
8.0
13.6
8.8
8.8
12.9
9.3
13.2
5.3
14.6
Feed cost per
24 ounce
dozen of eggs^
cents
8.8
9.0
8.9
9.0
9.2
8.5
8.9
9.3
8.9
8.7
9.1
9.1
9.3
9.1
9.6
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Flock Record Summary
1 2
Phillip E. Plumart and Boyd J. Bonzer
A computerized flock record keeping system has been developed at South Dakota
State University. A report is computed and published monthly from data received
from approximately 60 flockowners. The records of those flocks completing their
laying cycle during the calendar years of 1968, 1969, 1970, 1971 and through June
of 1972 are summarized in table 1.
During this 4^5 year period, it may be noted that the average laying cycle
increased from 12.96 months in 1968 to 13.87 months in 1970 and then dropped back
to 13.05 months in 1972. This indicates a tendency for the flocks to be kept
a little longer when egg prices are favorable and to be disposed of earlier with
a drop in egg prices.
The figures reported for flocks closed out during the first six months of
a year have been remarkably close to the final averages for that year and hence
seem to be quite indicative as to what the figures for the full year will be.
The average number of hens housed has almost doubled during this time, increasing
from 5,869 to 10,084. The percent depletion has increased from 1.03 to 1.29 per
month. The flocks closed so far in 1972 consisted primarily of birds that were
not vaccinated against Marek's disease. The current monthly reports indicate
that the percent depletion in flocks vaccinated against Marek's disease is about
half that of the nonvaccinated flocks. Some of the vaccinated flocks will be
completing their cycle during late 1972.
The percent hen-day and hen-housed production has steadily declined from
65.1 to 62.4 and from 60.6 to 57.1, respectively.
The percentage of eggs sold as Grade A large dropped from 68.80 to 61.51
and the total eggs sold as Grade A dropped from 87.05 to 81.12%. This was due
to the fact that during the recent low price cycle many more eggs were marketed
on a quality graded basis. It appears that about 1% more are small, 2% more are
medium and 3% less are large.
Due to a great change in egg prices, the average income per dozen eggs sold
rose from 25.49 cents for those flocks closed in 1968 to 34.74 cents for those
closing in 1970 and then dropped to 21.41 cents for those closed in 1972. The
lowest feed cost per dozen eggs of 13.73 cents was attained by those flocks closed
out in 1970 when the egg income was the highest at 34.74 cents per dozen. Unfortu
nately, the lowest income of 21.41 cents per dozen and the highest feed cost of
15.02 cents per dozen were coupled together for flocks closed out in 1972.
^ Assistant Professor and Extension Poultryman.
^ Extension Poultryman.
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The average income per hen housed over feed cost rose from $2.17 for those
flocks closed in 1968 to $4.21 for those closed in 1970 and then dropped to $1.19
for those closed in 1972. The average gross egg income similarly rose from $29,617
per flock closed in 1968 to $51,797 for those closed in 1970 and dropped to $40,539
in 1972.
Table 1. South Dakota Laying Flock Record Program Summary, Averages
for Flocks Closed During 1968, 1969, 1970, 1971 and 1972
25
flocks
closed
during
1968
40
flocks
closed
during
1969
45
flocks
closed
during
1970
47
flocks
closed
during
1971
25
flocks
closed
through June
1972
Days from 20 weeks 394 415 422 404 397
Number of hens
housed (HH) 5,869 5,990 7,312 7,679 10,084
Percent depletion 13.4 15.3 17.3 15.4 16.8
Percent hen-day
production (HD) 65.1 64.4 64.1 63.6 62.4
Eggs per hen (HD) 258.9 268.2 274.6 254.3 246.3
Percent HH production 60.6 59.4 58.6 58.6 57.1
Eggs per hen (HH) 241.6 247.6 250.8 234.7 225.7
Lb. feed per dozen 4.41 4.43 4.21 4.31 4.35
I
OJ
I
25
flocks
closed
during
1968
Percent Grade A, large 68.80
Percent Grade A, nedium 15.79
Percent Grade A, small 2.46
Percent total Grade A 87.05
Average income per
dozen sold (cents) 25.49
Feed cost per dozen
(cents) 14.23
Income per HH over
feed cost ($) 2.17
Feed cost per ton ($) 64.58
Gross income for
period ($) 29,617
Table 1 Continued
40
flocks
closed
during
1969
65.35
18.06
3.07
86.48
30.91
14.14
3.33
63.78
37,493
45
flocks
closed
during
1970
63.92
18.54
3.17
85.63
34.74
13.73
4.21
63.80
51,797
47
flocks
closed
during
1971
63.84
15.50
2.59
81.92
26.18
14.82
2.16
68.73
38,912
25
flocks
closed
through June
1972
61.51
16.71
2.90
81.12
21.41
15.02
1.19
69.09
40,539
I
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Summary of Costs and Income of 16 Flocks on the SDSU Record Program
Boyd J. Bonzer^ and Phillip E. Plumart^
Sixteen flockowners cooperating in the South Dakota State University Com
puterized Flock Record Keeping Program submitted operating costs, fixed costs and
hired labor figures after their flocks were closed out. The flocks closed out
between October, 1971, and April, 1972.
The figures were programmed and a business analysis report for each flock
was provided for the flocko\imer. The report was divided into four sections—income,
egg production costs, return to labor and management and flock performance. Summaries
of the income and flock performance of all flocks on the program are included in
A.S. Series 72-10 entitled "Flock Record Summary" so they will not be covered in
this report.
The egg production costs section was divided into two parts—operating costs
and fixed costs. The average figures and the range for the sixteen flocks are
recorded in tables 1, 2 and 3. The size of each flock averaged 8,581 birds. The
average cost of producing a dozen eggs, excluding labor and management, was 24.54
cents. The average income per dozen for all eggs sold was 24.30 cents which left
the flockowners with a deficit of 0.24 cents per dozen and nothing for labor and
management.
The operating costs of 22.14 cents were about 90% of the total operating and
fixed costs. About 31 percent of that was in the cost of the pullet. The initial
pullet cost averaged $1.75, insurance and interest on pullets amounted to another
6 cents per pullet and salvage value for the old hens decreased the cost by an
average of 22.60 cents per pullet. The net pullet cost averaged 7.6 cents per
dozen for the projects.
Feed accounted for about 56% of the costs. Each dozen eggs took an average of
13.68 cents worth of feed that averaged 3.20 cents per pound.
About 3% or 0.86 cents per dozen eggs of the costs was accounted for in medicatxon,
maintenance, utilities, insurance on buildings and equipment and miscellaneous which
averaged 0.3 cents, 0.17 cents, 0.48 cents, 0.11 cents and 0.07 cents, respectively.
Fixed costs are high first costs but a very small part of the total cost of
producing a dozen eggs. In this sample, fixed costs only amounted to 2.49 cents
per dozen, about 10% of the total operating and fixed costs for the projects. Building
depreciation averaged 0.61 cents, equipment depreciation averaged 0.88 cents, interest
on investment averaged 0.69 cents, and taxes averaged 0.23 cents per dozen eggs.
^ Extension Poultryman.
^ Assistant Professor and Extension Poultryman.
11
- 2 -
Return to labor and management varied from a profit of 3.75 cents to a loss
of 6.34 cents per dozen for all eggs sold. Nine of the sixteen flocks had a plus
income for labor and management, whereas overall the sixteen flocks averaged a
loss of 0.24 cents per dozen. The high income flock used feed costing $60.12 per
ton and averaged 70.15% hen-day production with an income of 24.79 cents for all
eggs sold. The lowest income flock had $70.51 feed cost, 57.13% hen-day production
and a 23.15 cent per dozen egg income. The flock that came the nearest to breaking
even, 0.11 cents per dozen income, had $65.81 feed cost, 68.98% hen-day production
and a 23.87 cent egg income.
Table 1. Operating and Fixed Costs for 16 Flocks on the South
Dakota State University Flock Record Program
Factor Average Range
Flock size 8,581 3,078 - 12,700
Total operating cost, cents 22.14 19.04 - 25.33
Total fixed costs, cents 2.40 1.34 - 4.17
Total production costs, cents 24.54 21.04 - 29.50(excluding labor and mgmt.)
Average income per dozen, cents 24.30 20.52 - 27.97
Return to labor and mgmt. per dozen, cents
-.24 +3.75
- -6.34
Table 2. Operating Costs of 16 Flocks on the South Dakota State University
Flock Record Program
Factor Average Cost Range
Cost per pullet, $ 1.70 1.56 - 1.85
Ins. & int. per pullet, cents 6.00 0.58 - 15.75
Salvage" value per pullet, cents 22.60 18.10 - 26.11
Net pullet cost per dozen, cents 7.60 6.74 - 9.47
Feed cost per pound, cents 3.20 2.87 - 3.53
Feed cost per dozen, cents 13.68 0.1126 - 0.1609
Medication cost per dozen, cents 0.03 0.02 - 0.20
Maintenance cost per dozen, cents 0.17 0.01 - 0.34
Utilities cost per dozen, cents 0.48 0.23 - 0.96
Ins. on bldg. & equip, per dozen, cents 0.11 0.01 0.31
Misc. costs per dozen, cents 0.07 0.01 0.26
Total operating costs per dozen, cents 22.14 19.04 - 25.33
12
- 3 -
Table 3. Fixed Costs of 16 Flocks on the South Dakota State University
Flock Record Program
Average cost Range
Factor per dozen per dozen
Building depreciation, cents 0.61 0.26 - 1.23
Equipment depreciation, cents 0.88 0.25 - 1.71
Interest on investment, cents 0.69 0.34 - 1.08
Taxes, cents 0.23 0.02 - 1.13
Total fixed costs per dozen, cents 2.40 1.35 - 4.17
Table 4. Return Per Dozen to Labor and Management - 16 Flocks on the
South Dakota State University Flock Record Program
Return Return
Flock no. cents Flock no. cents
229 3.10 208 1.16
217 3.75 231 0.79
255 -5.29 204 1.89
236 0.11 205 0.83
243 1.22 228 -6.34
230 -3.08 222 0.52
202 -0.84 235 -1.32
193 1.47 253 -0.20
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The Effect of Eggs and Other Fat Sources on Cholesterol and
Fatty Acid Parameters in Growing Rats
R. A. Nelson^, D. E. Wachholz^ and C. W. Carlson^
The increase in heart attacks in the past two decades has caused many physicians
and research workers to examine the diet of the average American. Frequently blamed
are the high levels of cholesterol in the diet, which some researchers say increase
blood cholesterol and therefore arteriole placque formation. Two studies have
been conducted with rats to test several fat sources for their effects on cholesterol
parameters.
Trial 1
Forty-eight weanling rats were randomized into three replicates of each sex. The
basal diet was a synthetic casein-sugar diet with no added fat. Other treatments were
10% fat as com oil, com oil-low melting margarine, butter, beef tallow or pork lard.
Further treatments were 2% cholesterol and 10% whole egg. Rats were provided
no means of exercising and no effort was made to control caloric intake.
The effect of the treatment on the adipose tissue was found to be directly
related with that of the fat source, with all treatments except butter increasing
the level of unsaturation and linoleic acid composition above that of the control.
The butter diet decreased unsaturation but had no effect on linoleic acid content.
The treatment effects on blood and liver cholesterol parameters in the male rats
are shown in table 1. All fat additions significantly increased serum cholesterol
with the pork treatment causing the highest increase. Liver cholesterol was increased
by fat additions except for the margarine treatment. The cholesterol treatment
resulted in a significantly higher concentration of cholesterol in both tissues.
Trial 2
Sixty male weanling rats were randomized into five replicates of six treatments.
The control diet was a synthetic casein-sugar diet with 1% added com oil. Other
treatments were 10% fat as corn oil, butter, raw egg yolk, beef tallow and pork
lard. All the treatments were fed isocalorically and the rats were not provided
a means for exercise.
Treatment effects on adipose tissue were found to be generally the same as
in Trial 1 with all treatments except butter increasing unsaturation over the
control.
Although the rats were fed isocalorically, significant differences in blood
and liver cholesterol content were observed (table 1). The pork lard and margarine
12 Graduate students.
Professor and Leader, Poultry Research and Extension.
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diets and to a lesser extent the egg diet significantly increased serum cholesterol
over the control, with the more saturated diets, butter and beef, allowing for
little or no increase in serum cholesterol. Significant differences were also
noted in liver cholesterol, with the rats on the egg diet showing significantly
higher values than those on the other treatments in this trial.
Table 1. Treatment Effects on Cholesterol Parameters of Rats With Ad Libitum
Versus Isocaloric Feeding
Ad Libitum feeding - Trial 1 Isocaloric feeding - Trial 2
Servtm Liver Serum Liver
Treatment mg/100 m mg/gm mg/100 m mg/gm
Control 65 2.5 81 2.3
Com oil 92 3.1 — —
Margarine 91 2.5 101 2.1
Butter 83 3.0 87 2.5
Egg 82 3.6 92 6.0
Cholesterol 101 5.5 — —
Beef 94 3.4 79 2.8
Pork 116 3.4 108 2.9
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Copper and Protein Levels as Affecting
Palatability of Turkeys
C. W. Carlson^, Dorothy Deethardt^, E. Guenthner^ and R. A. Nelson^
Turkeys that were produced in the studies with copper and lov7 and normal protein
diets (see A.S. Series 71-11) have been evaluated for palatability using a taste
panels the Carver press for juiciness and the Lee-Kramer shear press for tenderness.
The turkeys were slaughtered, eviscerated and vjater cooled, carcass yield and skin
thickness were observed and the bagged carcasses held in frozen storage prior to
cooking. None were held longer than 6 weeks. Broiler-type turkeys were roasted
whole and the roaster-type as halves, four at a time, in an 160° C oven to an internal
thigh temperature of 85° C.
Samples of the breast muscle (pectoralis minor) and thigh muscle (semi-tendinosis)
were submitted to a taste panel for evaluation of appearance, flavor, tenderness,
juiciness and overall rank. The breast (pectoralis major) and the remainder of
the thigh were trimmed to fit the Lee-Kramer cell and the sheared sample then used
in the Carver press. A portion of the sheared thigh meat (not pressed) was used
to assay for total muscle fat and fatty acid analysis of that fat (see A.S. Series
71-12) .
Neither the level of protein nor the copper supplement had any effect on palata
bility as shown by the summarized data in table 1 in that no marked effects were
observed. The minor difference in tenderness scores may be real, in that not only
did the taste panel indicate the turkeys fed copper to be slightly more tender,
but also Lee-Kramer shear force values were lower for these treatments. The somewhat
higher breast skin thickness scores, together with the slightly higher muscle fat
contents, indicate that the copper-fed turkeys were carrying more finish. The
copper treatment also allowed for greater dressing yield, to a greater extent on
the low protein diets. This corresponds to the greater growth rates obtained with
the copper and normal protein treatments.
The results from a third experiment just completed in general confirm the
earlier results, see table 2. The 240 ppm copper treatment, although it allowed
for the increased rates of growth and carcass yield, did not show evidence of any
marked detrimental effects upon palatability. Although incidence of aortic rupture
was very low for all treatment groups, slightly but significantly higher values
for posterior aortic elastin were again obtained with the copper treatments.
These data indicate, therefore, that not only are there production advantages
for copper, but also the effects on carcass value brought about by this treatment
may be worthwhile. Also, the low protein diets, although supporting somewhat less
growth, can be used to produce acceptable market turkeys.
^ Professor and Leader, Poultry Research and Extension.
^ Research Assistant, Nutrition and Food Science Department,
^ Instructor.
^ Graduate Student.
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Table 1. Palatabillty of Roasted Turkeys (Experiments 1 and 2)
Low protein Normal protein
Basal
Copper
120 ppm Basal
Copper
120 ppm
Broilers
15 wk. wt., kg 4.6 5.0 5.1 5.5
Dressing yield, % 77.9 80.4 79.6 80.9
Skin thickness, mm 4.0 5.0 4.3 4.9
Roasters
24 wk. wt., kg 9.5 10.7 10.4 11.1
Dressing yield, % 82.6 84.5 83.8 84.5
Skin thickness, mm 9.6 10.9 10.0 10.9
Palatability scores®^
Roasted appearance 6.6 6.6 6.5 6 .6
Mean preference 2.7 2.4 2.4 2.6
Flavor 6.2 6.2 6.1 6.1
Tenderness 5.9 6.2 5.8 6.0
Juiciness 4.7 4.8 4.9 4.8
Carver press
% loss 32.5 34.3 33.3 33.3
Liquid, ml 5.4 5.8 5.7 5.7
Fat, ml 0.2 0.2 0.3 0.3
Lee-Kramer shear^ 648 607 655 611
Muscle fat, % 13.6 14.5 14.1 14.5
^ Averaged scores of 8 taste panel judges, higher value preferred,
^ Maximum force per 100 gm, lower value preferred.
17
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Table 2. Palatability of Roasted Turkeys (Experiment 3 - All Low Protein)
Basal
Copper
120 ppm
Copper
240 ppm
Broilers
15 wk. wt., kg 4.9 5o4 5.3
Dressing yield, % 80.2 82.6 82.7
Skin thickness, mm 4.8 6.5 6.2
Roasters
24 wk. wt., kg 12.2 12.6 12.7
Dressing yield, % 80.2 82.0 79.6
Skin thickness, mm 10.9 10,3 12.4
Palatability scores^
Roasted appearance 6.3 6.4 6.4
Mean preference 2.7 2.5 2.5
Flavor 6.0 5.9 6.0
Tenderness 5.8 5,6 5.7
Juiciness 4.2 4.3 4.3
Carver Press
% Loss 31.9 31.9 31.6
Liquid, ml 5.6 6.0 5.9
Fat, ml 0.3 0.2 0.2
Lee-Kramer shear'' 676 647 685
Muscle fat, % 19.0 19.8 16.8
^ Averaged scores of 8
Maximum force per 100
taste panel judges, higher value preferred,
gm sample, lower value preferred.
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Selenium Content of Feed and of
Commercially Grown Turkeys
C. W. Carlson^, B. J. Bonzer^ and 0. E. Olson^
As a contribution toward the efforts of the American Feed Manufacturers
Association's petition to. the Food and Drug Administration to permit selenium
additions to animal feeds, tV70 flocks of Large Broad VJhite turkeys in South Dakota
were monitored. Each flock v/as observed three times during the growing season and
at slaughter. Feed samples V7ere taken periodically throughout the growing period
and tissue samples were taken after coding and packaging. A portion of the distal
end of the pectoralis minor (breast muscle) and the liver were obtained. Selenium
analyses were conducted according to the method of Olson (1969).
The following data were obtained:
Flock No. 1 Flock No. 2
Number 16,986 7,260
Weight at slaughter, kg 13.05 10.59
Age at slaughter, weeks 22.5 22.8
Feed/gain 3.52 3.37
Mortality, % 8.76 9.25
Selenium Content (ppm) : Feed 0.46 0.62
Breast 0.48 0.43
Liver 0.83 0.86
Flock no. 1 was grown on range from the age of 8 weeks; flock no. 2 was kept
in confinement. This may account for the rather similar tissue selenium values,
although the feed for flock no. 2 contained more selenium. The range forage was
not analyzed for selenium content. However, the tissue values are in good agreement
with those of turkeys from other areas where feed selenium is adequate (Unpublished
data) and agree well with those for laying chickens fed a practical diet containing
about 0.5 ppm selenium (Arnold elt al., 1972). In the latter work, inorganic selenium
additions up to 2 ppm did not increase tissue selenium, whereas 8 ppm did. It
appears that adequate dietary selenium (an excess of 0.1 ppm and up to 0.5 ppm)
allows for tissue selenium of about 0.4 ppm in breast and 0.8 ppm in liver and
that a range of from 0.2 to 2.0 ppm selenium in the diet does not alter its deposition
to any great extent. Nutritional use levels of 0.1-0.2 ppm should be very safe to
use and should not allov7 for any buildup of excessive tissue selenium levels.
Professor and Leader, Poultry Research and Extension.
Extension PoultrjTman.
^ Professor, Station Biochemistry Department.
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Dipping Turkey Eggs Prior to Incubation^
C. E. Holmquist^, T. E. Lucas^ and C. W. Carlson^
Many commercial turkey hatcheries have been dipping eggs in antibiotic solutions
prior to incubation in an attempt to control various respiratory infections in
young poults. A study was completed this past year with eggs from a breeder flock
of a known history of Mycoplasma gallisepticum infection. Eggs were incubated
in separate incubators with and without dipping in a solution of 3,000 ppm tylosin
tartrate, 2,500 ppm kanamycin sulfate and 1,000 ppm zephiran chloride. Poults
of each group were fed to market age on two dietary energy series, one essentially
containing an additional 165 Gal of M.E./kg from animal fat additions, with protein
levels and all other components remaining constant.
Mycoplasma gallisepticum was identified in 100% of the blood samples obtained
from nondipped stocks at eight weeks of age and none from the dipped stock. At
this time all birds were given 200 mg of tylosin by injection, followed by Tylan
and Gallimycin water treatments at 10 weeks and Gallimycin again at 13 weeks of
age.
Upon slaughter at 15 weeks of age, one carcass from the nondipped stock was, con
demned for airsacculitus and at 23 weeks of age two carcasses from the same group
were condemned for the same reason. None were condemned from the dipped stock.
Weight and feed/gain data pertinent to this discussion are given in table 1.
A lack of space made it necessary to reduce numbers per group from 100 straight
run poults to 40 toms at 8 weeks of age and further to 20 toms at 15 weeks of age.
Therefore, the feed/gain data are weighted unequally toward the younger ages. Never
theless, the dipped stock showed more efficient gain throughout, corresponding to
the more rapid rate of gain evidenced at each period. The rates of gain of all
groups were excellent. Even though an infection was present, individuals so affected
were not greatly inhibited in their performance. The dipped stock lived better;
it appears that the additional energy was detrimental in this regard. A repetition
of this type of study would be desirable before concluding that the added energy
was truly contributing to the mortality.
Were all three antibiotics necessary in the dipping solution? A study is
iindPT way now in an attempt to answer that question. However, this study surely
indicates a positive value for such a practice.
1 Supported in part by a grant-in-aid from Farmers Union GTA, Sioux Falls, South
Dakota.
2 Superintendent, Poultry Research Center.
3 Former Assistant Professor, Department of Veterinary Science, now with Hubbard
Milling Co., Mankato, Minnesota.
4 Professor and Leader, Poultry Research and Extension.
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Table 1. Turkey Performance as Influenced by Egg Dipping and Diet
Control High energy Nondipped Dipped
Wt., 5 weeks, kg 1.17 1.22 1.18 1.21
Wt., 8 weeks, kg 2.58 2.60 2.52 2.66
Wt., 15 weeks, kg 7.8 7.6 7.6 7.8
Wt., 23 weeks, kg 12.8 12.5 12.5 12.8
Feed/gain (0-15 wk) 2.26 2.31 2.32 2.25
Feed/gain (0-23 wk) 2.80 2.80 2.84 2.76
Mortality, % (0-8 wk) 8.5 8.0 9.0 7.5
Mortality, % (8-23 wk) 7.5 22.5 25.0 5.0
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Amino Acid Supplementation of Low Protein Layer Diets
H. Choudhuryl and C. W. Carlson^
Results of a study reported last year indicated that a low protein (10.8%)
com-soy diet supplemented with methionine, lysine, tryptophan and isoleucine could
support about 69% hen-day egg production over a 16-week period. Additions of different
levels of valine or threonine with isoleucine did not show any marked improvement
over the supplementation of isoleucine alone. An approach was therefore made to
determine which amino acids besides the above are further limiting production with
this low protein diet.
Glycine, a two carbon dispensible amino acid, is required for maximum chick
growth, whereas hens on a 16% protein practical diet have not been shown to require
glycine. However, because of its ionic neutrality and its interrelationship with
serine and threonine, it was hypothesized that glycine supplementation in the low
protein layer diet could be beneficial in threonine utilization and improved pro
duction .
DeKalb 161 pullets, housed in 8-inch cages, were fed the 10.8% protein diet
supplemented with methionine, lysine, tryptophan and isoleucine for a period of
24 to 40 weeks of age.
Supplemental effects of valine and threonine at 0.05 and 0.1% levels and
glycine at 0, 0.25 and 0.5% levels were studied in a factorial design. Each treatment
was replicated four times using two hhns per replicate and fed for a further period
of 16 weeks. A summary of the results obtained in this study are presented in
table 1.
The supplements of both the low and high level of glycine did not show any
improvement in the percent hen-day egg production, feed consumption or feed efficiency
per dozen eggs produced. Results from this study indicated that the low level
combined supplementation of glycine and valine was quite effective in increasing
egg production. Feed consumption was not altered, but the feed requirement per
dozen eggs produced was reduced. On the other hand, hens on the high levels of
glycine and threonine laid at a rate of 10% over that of hens on the basal diet
and feed consumption was reduced. As a result, feed efficiency was considerably
superior. Hens fed a 16% protein com-soy diet should produce eggs at an average
of 70% during the period of 42 to 62 weeks of age. In this study, the 77% hen-day
egg production observed for the group of hens receiving the 0.5% glycine and 0.1%
threonine seems quite significant.
Graduate student.
^ Professor and Leader, Poultry Research and Extension,
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Table 1. Amino Acid Supplementation of Low Protein Diets:
Production and Feed Efficiency
Effects on Egg
Hen-day Hen day Feed cons, per
Treatments egg production •feed cons. dozen eggs
% gm kg
Basal^ 67 87 1.6
Glycine^ 67 83 1.5
Glycine^ , 65 87 1.6
Gly^ Threonine 63 83 1.6
Gly^ Threo^ Val^ 68 87 1.5
Glyb Threbb Val^ 63 88 1.7
Glyb Valineb 74 87 1.4
Glyb Threo^^ 67 88 1.6
Glyb ThreoC Val'^ 65 84 1.6
Glyb ThreoC Vaic 72 83 1.4
Glyb vaic 66 88 1.6
Glyc Threob 67 83 1.5
Gly'^ Threob Valb 66 85 1.5
GlyC Threob valb 71 88 1.5
Glyc Valb 72 83 1.4
Gly^ ThreoC 77 86 1.3
Gly'^ Threo'^ Valb 68 82 1.5
GlyC Threo'^ Val*^ 62 82 1.6
GlyC Vaic 61 84 1.7
^ 10.8% protein diet with 0.25% methionine, 0.19% lysine, 0.04% tryptophan and
0.1% isoleucine.
^ 0.25% glycine and 0.05% threonine and valine.
0.5% glycine and 0.1% threonine and valine.
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Dietary Protein, Fat and Copper Levels and Its Effect
on Fat Composition of Turkeys
R. A. Nelson^, E. Guenthner^ and C. W. Carlson^
Reports suggesting a relationship between diet and blood cholesterol levels
have caused people to become more concerned about the type of fat in their diets.
However, there is little conclusive evidence that high blood cholesterol is indeed
a major cause of heart attacks in this country. Previous work at this station
has indicated that the diet has a great effect on the type of body fat in birds
and that what already is highly unsaturated can be readily made still further
unsaturated.
In this experiment, the effects of copper, fat and protein level on carcass
composition were considered. Carcasses from the growth study reported here (A.S.
Series 72-13) were made available for this work.
Adipose tissue collections vzere taken at slaughter from a random selection of
ten birds from each treatment (five hens and five toms). Two methyl esters were
made of each fat sample and these in turn were analyzed in replicate for fatty
acid content by gas-liquid chromatography. The results obtained are shown in table
1. Copper supplementation in this study did not increase the extent of total fat
unsaturation as had been reported for swine. There also seemed to be no consistent
alterations in the individual fatty acid contents due to copper supplementation.
The 5% corn-oil additions caused a large increase in unsaturation, while the
5% yellow grease addition caused a slight decrease in body fat imsaturation. The
largd unsaturation increase in the corn-oil diets was due mainly to an approximate
doubling of linoleic acid at the expense of the other fatty acids. Diets with
the yellow grease supplement caused an increase in myristic, palmitoleic, stearic
and oleic acid contents, along with a decrease in linoleic acid. Diets had no
consistent effect on total fat content of muscle tissue.
^ Graduate student.
2 Instructor.
^ Professor and Leader, Poultry Research and Extension.
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Table 1. Fat Composition as Influenced by Diet and Type of Turkey
High High Low Low Low Low
protein protein protein protein protein protein
+ + Low + + + 120 + 240
Fatty acids yellow grease com oil protein com oil yellow grease ppm copper ppm copper
15 Week Hen Turkeys
Myristic, % 1.37 0.55 0.91 0.63 1.29 0.92 0.94
Palmitic, % 21.55 16.48 20.90 16.00 19.85 23.00 23.68
Palmitoleic, % 3.56 1.29 4.02 1.65 3.27 5.32 4.35
Stearic, -% 10.45 6.75 9.09 6.53 10.27 7.97 9.61
Oleic, % 39.58 27.30 36.98 27.54 38.69 37.42 34.98
Linoleic, % 21.67 47.08 26.69 45.86 24.88 24.05 25.13
Linolenic, % 2.02 1.59 1.45 1.65 1.85 1.42 1.34
% Saturation 33.37 23.78 30.90 23.16 31.41 31.89 34.23
% Unsaturation 66.83 77.26 69.14 76.70 68.59 68.21 65.80
Cooked muscle fat 12.7 13.9 21.0 26.9 15.8 24.0 14.8
on a moisture-free
basis, %
24 Week Tom Turkeys
Myristic, % 1.56 0.37 0.38 0.88 1.44 0.91 0.91
Palmitic, % 20.63 16.16 16.03 22.32 20.80 23.66 24.00
Palmitoleic, % 2.57 0.72 0.91 5.09 3.56 4.65 5.17
Stearic, % 12.98 6.45 7.06 9.44 11.23 9.46 9.59
Oleic, % 40.21 25.74 26.28 37.59 41.05 35.88 36.10
Linoleic, % 21.71 50.65 49.38 24.71 21.95 25.46 24.46
% Saturation 35.17 22.98 23.47 32.64 33.47 34.03 34.50
% Unsaturation 64.87 77.11 76.57 67.39 66.56 65.99 65.73
Cooked muscle fat 16.6 23.6 18.3 17.0 17.8 15.6 18.8
on a moisture-free
basis, %
I
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Protein-Energy and Least Cost Laying Diets
E. Guenthner^, D. Arshem^ and C. W. Carlson^
A proper balance between the quality of protein and the amount of energy
in a diet is necessary to achieve optimum use of the feed. This relationship,
the C/P ratio, applied to practical feed formulation has tended to promote the
use of high efficiency, high density diets. Two studies involving protein-energy
relationships and least cost programming indicate that the best feed conversion
does not necessarily result in the most economical production.
Nine laying diets were formulated using three levels of energy (2500, 2900
and 3300 Cal/kg) and three levels of protein (13.9%, 16.1% and 18.3%) in all combi
nations . The diets were fed to DeKalb 161 hybrid pullets, housed at a density
of 6 per 60 cm cage, during a 10-month laying cycle. In the second experiment
the same diets were used, but the pullets were housed at the rate of 3 or 4 per
30 cm cage and 4 or 5 per 40 cm cage. The results are svtmmarized in table 1.
The following conclusions can be made:.
1. The feed cost per dozen eggs increased when the protein level was
either above or below 16.1%.
2. Egg production, feed intake and feed conversion were not significantly
influenced by the levels of protein used.
3. Increasing the energy levels reduced feed intake and improved feed
conversion but increased the feed cost per dozen.
4. Adding an extra hen to either the 30 or 40 cm cages increased feed
cost per dozen, reduced egg production and tended to increase
mortality.
1 Instructor.
2 Former Graduate Student, now with Vet-Way feeds, Forreston, Illinois,
^ Professor and Leader, Poultry Research and Extension.
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Table 1. Effects of Energy, Protein, Cage Size and Housing Density
on Feed Cost
Variable Trial 1 Trial 2
cents/dozen cents/dozen
Energy, Cal/kg
2500 10.05 10.66
2900 10.54 10.85
3300 11.64 14.15
Protein, %
13.9 10.81 11.27
16.1 10.46 11.17
18.3 10.97 11.88
30 cm cages
3 hens — 11.17
4 hens — 11.53
40 cm cages
4 hens — 12.14
5 hens ~ 12.33
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Studies on the Stimulation of Poultry Growth by
Soybeans Molded with Species of Aspergillus
C. C. Chah^, C. W. Carlson^, G. Semeniuk^ and I. S. Palmer^
Many workers have reported that cultures of molds grown on feedstuffs produce
poisonous metabolites, "mycotoxins", which depress growth of farm animals and
may cause high mortality.
Recent investigations in our laboratory, however, revealed that only 42% of
392 strains of Aspergillus were toxigenic. Some of the tested cultures exerted
positive effects on growth when grown on soybeans or wheat and fed to chicks and
mice.
Three of several experiments conducted to obtain further information on those
cultures beneficial to chick growth will be discussed here. One-day-old Golden
Giant male broiler chicks were used as experimental animals and uninoculated control
soybeans were prepared for each study for comparison with the cultured soybeans.
The control or molded soybeans were mixed with a premix in amounts to yield 15,
17 and 19% protein diets. Appropriate amounts of Cerelose (glucose monohydrate)
were added to lower protein rations to maintain diet density. The experimental
diets thus prepared were calculated to be adequate with respect to the essential
amino acids, energy levels, minerals and vitamins required for chicks.
Mean body weights at 4 weeks of age are summarized in table 1 according to
the respective trial. Although weights were very similar between treatments,
experiment 1 illustrated a response to the 17% protein levels. Growth responses
with 19% protein were observed for 28 A. oryzae. However, in the second and third
experiments, each of the tested cultures allowed the chicks to grow faster than
controls regardless of protein levels in the diets. Such responses were more
pronounced with the 15% protein diets than with the 17 and 19% protein diets.
Analysis of variance of the data showed highly significant (P > 0.01) differences
between control and test diets. Subsequent data on protein and amino acid analyses
of the cultured soybeans used in these experiments (table 2) revealed that those
growth stimulating preparations were consistently higher in protein content and
in essential amino acids compared to the controls. In view of the nutritional
significance of amino acid combinations, such higher values of available amino
acids in the test soybeans were assumed to be largely responsible for the stimulation
of chick growth.
^ Graduate Assistant.
^ Professor and Leader, Poultry Research and Extension.
3 Professor, Plant Science Department.
4 Associate Professor, Station Biochemistry Department.
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Table 1. Effect of Cultured Soybeans on 4-Week Chick Weights'
(gms)
Experiment 1
28 44
Protein level Control A. oryzae A. sydowi Mean
15% 476.7 511.8 484.7 491.1
17% 555.1 547.6 571.3 558.0*
19% 539.9 582.0 527.0 549.6^^3
mean 523.9 547.1 527.7 532.9
Experiment 2
4 24 28
Protein level Control A. clavatus A. oryzae A. oryzae Mean
15% 441.4 451.1 459.5 441.5 440.9
17% 434.1 452.8 482.2 467.2 459.1*
19% 477.7 484.8 488.1 483.9 483.6*
mean 441.1 462.9** 476.6** 464.2** 461.2
Experiment 3
7 17-14, 302 33
Protein level Control A. flavus A. flavus A. sydowi Mean
15% 418.2 516.8 495.8 491.3 480.5
17% 456.8 517.9 538.8 494.3 502.0*
19% 512.2 552.2 570.6 547.8 545.7*
mean 462.4 529.0** 535.1** 511.1** 509.4
Each value represents the average of 3 replicates of 10 chicks.
* P < .05.
** P < .01.
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Table 2. Protein and Essential Amino Acids in Cultured Soybeans
Experiment 1
28 4
Amino acids Control A. oryzae A. sydowi
Protein, % 42.81 43.78 43.99
Lysine® 0.079 0.088 0.092
Methionine® 0.019 0.020 0.022
Arginine^ 0.068 0.077 0.079
Leucine® 0.100 0.127 0.138
Phenylalanine^ 0.064 0.068 0.075
Experiment 2
4 24 28
Amino acids Control A. clavatus A. oryzae A. oryzae
Protein, % 43.02 45.74 46.29 46.57
Lysine^ 0.060 0.082 0.090 0.088
Methionine® 0.017 0.023 0.019 0.023
Arginine® 0.071 0.087 0.086 0.095
Leucine^ 0.123 0.112 0.138 0.147
Phenylalanine® 0.054 0.069 0.081 0.072
Experiment 3
7 17 33
Amino acids Control A. flavus A-14 A. sydowi
Protein, % 40.90 43.68 43.22 45.44
Lysine^ 0.076 0.092 0.089 0.077
Methionine^ 0.018 0.022 0.019 0.023
Arginine^ 0.080 0.090 0.089 0.077
Leucine® 0.110 0.138 0.117 0.134
Phenylalanine® 0.059 0.076 0.078 0.077
^ Measured by Beckman Auto Analysis, m M/g protein.
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Mercury Toxicity in Chick Embryos
R. J. Emerickl, C. W. Carlson^, Alice M. Holm^ and C. E. Holmquist^
Mercury accumulating to high levels in animal tissue is generally in the form
of methylmercury which is readily absorbed but only slowly eliminated. While
methylmercury can be formed by microorganisms in lake bottom sediments and con
centrated up the biological food chain, inorganic mercury or its metabolic equivalent
is sometimes available to animals.
Egg shell thinning and poor hatchability have reportedly accompanied measur
able amounts of mercury occurring in eggs of either seed- or fish-eating birds.
Studies completed and others currently in progress at the South Dakota Agricultural
Experiment Station involve two forms of mercury, inorganic mercuric chloride (HgCl2)
and organic methylmercuric chloride (CH3HgCl). These have been injected into
fertile eggs prior to incubation or fed to hens used to produce eggs for hatching.
Egg Injection and Incubation
Hatchability of chicken eggs injected with mercuric chloride and methylmercuric
chloride was studied using levels of the compounds providing 0 to 16 ppm mercury
in the egg contents. Table 1 provides a brief summary of the results. These data
show a 50% enibryonic death rate to be associated with a calculated dose of 8.06 ppm
mercury (LD^q dose) from mercuric chloride. No conclusive evidence of toxicity
from injected methylmercuric chloride was seen at the highest level (16 ppm mercury).
Eggs from Mercury-Fed Hens
Hens fed mercury continuously since hatching have been used to provide eggs
for further hatchability studies. Mercuric chloride has been fed at levels providing
up to 20 ppm mercury in the diet, and methylmercuric chloride provided levels
up to 10 ppm. Data, incomplete at this time, show eggs from hens fed 20 ppm mercury
from mercuric chloride to contain approximately 2 ppm mercury. This is much lower
than the approximate 18 ppm mercury in eggs of hens fed 10 ppm mercury from the
methylmercury source.
A lowering of egg production with a high percentage of abnormally shaped,
thin-shelled eggs was associated with the feeding of high levels of methylmercury.
A lower hatching rate for eggs from these hens has appeared to be related more
to the thin shells and subsequent dehydration of the embryo rather than mercury-
induced toxicosis.
^ Professor, Station Biochemistry Department.
^ Professor and Leader, Poultry Research and Extension.
3 Assistant, Station Biochemistry Department.
^ Superintendent, Poultry Research Center.
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Table 1. Hatchability of Eggs Injected with Inorganic Mercuric Chloride
(HgCl2) Organic Methylmercuric Chloride (CH3HgCl)
Hatching Rate,
Mercury dosage
ppm Hg
HgCl2
treatmentsl'
CHsHgCl
treatments
0 88 96
0.25 90 93
0.5 83 97
1 74 93
2 81 100
h 62 87
8 54 89
16 0 88
Data were obtained from two trials using one mercury source in each; each
value is based on 25 to 30 fertile eggs.
LD50 for HgCl2 = 8.06 ppm Hg in egg contents.
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The "Egg Products Inspection Act"
Boyd J. Bonzer, Extension Poultryman
The "Egg Products Inspection Act" was made Public Law 91-597 on December 29,
1970. The provisions of the Act directed at egg products went into force July 1,
1971, and the shell egg provisions became effective July 1, 1972.
The intent of th^ Act is to assure the consumer that his health and welfare
are being protected by adoption of measures which will insure that eggs and egg
products consumed by him are wholesome, otherwise not adulterated and properly
labeled and packaged.
The policy of Congress was to provide for the inspection of certain egg products,
place restrictions on the disposition of certain qualities of eggs and develop more
uniformity of standards for eggs. It would regulate the processing and distribution
of eggs and egg products to prevent the movement or sale of eggs that are determined
unfit for human food into the human food channels.
The Act is administered at the Federal level by the Consumer and Marketing
Service, Poultry Division, of the U.S. Department of Agriculture. Supervision at
the state level is through a combination of U.S.D.A. inspectors in processing plants,
State Department of Agriculture inspectors in the shell egg packing establishments
and State Public Health officials at the food manufacturer level (bakery, restaurant,
etc.). Each state official is responsible to his own state office who in turn
has a working agreement with U.S.D.A. for conducting the inspection work in the
state.
Phase I, or the egg products section of the Act, requires that all eggs pro
cessed and placed in commerce after July 1, 1971, have to be processed in a U.S.D.A.
supervised plant. Any egg products used for human food after July 1, 1972, have
to originate from a U.S.D.A. qualified processing plant. This part of the Act
eliminated many small breakers which were not able to comply with U.S.D.A. standards.
Phase II of the Act is directed at the shell egg packer who packs eggs for
ultimate human consumption. At this point, eggs classified as restricted eggs
(checks, dirties, leakers, loss, inedibles and incubator rejects) must be removed
and handled separately.
The checks and dirties can be placed in a case together and labeled "Restricted
eggs, for processing only in a U.S.D.A. Egg Products Plant," or packed separately
and labeled as "Checks" or "Dirties" in place of "Restricted eggs" on the label.
These can be used as human food after being processed at a U.S.D.A. plant. Records
must be kept which will show the quality of eggs handled and disposition of restricted
eggs.
Leakers, loss, inedible and incubator rejects must be denatured or decharacterized
at the point of separation so that they could not possibly be used as human food.
However, they can be shipped and made into animal feed.
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The Act requires that all egg packers must register with U.S.D.A. and receive
an identification number. All plants grading shell eggs for retail stores,
restaurants, institutions or food manufacturers, producers who are packers if
they have more than 3000 layers, and all hatcheries must register with U.S.D.A.
They will be checked periodically to see that they are complying with the law.
Of most concern is the way the restricted eggs are handled and that adequate records
are maintained.
There are certain exceptions to the Act. Producer-packers with less than
3000 layers, producers whose sales are directly to household consumers on their
own premises or on a route (if they have over 3000 layers they still must register)
and egg packers whose sales are directly to the household consumers on the packer's
own premises are exempted from the Act.
Food businesses are regulated by the Food and Drug Administration. Those
who break eggs for use in their products or in preparing meals (food manufacturers,
restaurants, institutions, etc.) may receive and break only clean, sound shelled
eggs that contain no more restricted eggs than allowed in U.S. Consumer Grade
"B" eggs. They may buy dried, liquid and frozen eggs only from U.S.D.A. inspected
plants.
The Act reqtiires unifom standards for eggs moving in interstate commerce
after July 1, 1972, No state may require standards for eggs moving in interstate
commerce that are different from or in addition to the official U.S.D.A. standards
for grade and size. The contiguous states or local governments may not require
that labels indicate the origin of shell eggs but can require that the name, address
and official plant number of the packer be placeddn the container for eggs that
move interstate. States are allowed to impose laws or regulations more
strict than the Act.
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LAYING FLUCK RECORD PROGRAM BUSINESS ANALYSIS
PHILLIP E. PLUHART AND QDYD J. BONZER, EXTENSION POULTRYMEN
FLOCK CO'dE no. 100-520" 10706
BREED
HENS HOUSED
- Breed X
GROSS INCOME
EGGS PRODUCED
EGGS SOLD
'other use
OTHER INCOME, DIVIDENDS, ETC.
TOTAL CROSS INCOME
233089 DOZ.
233Q09 DOZ.
0 DOZ.
$ 55826.00
J ' 0.0 '
$ 1130.37
56956.37
EGG PRODUCTION COSTS
OPERATING COST
_PULLr;T COST AT i 1.60_EACH
"• PULLET INTEREST C" INSURANCE
_ LESS SALVAGE VALUE
NET REPLACEMENT PULLET COST
_'FtED COST gi0A90 LBS. AT t
MGDICATIUN " '
MAlraCNAGCE
UTILITIES •
INSURANCE ON BUILDINGS AND EQUIPMENT
"MISCELLANEOUS
TOTAL OPERATING COST
FIXED COST
BUILDING DEPRECIATIUN
" EUUIPM.EiNT DEPRECIATIUN
INTEREST DM INVESTMENT
T'AXES '
TOTAL FIXED COST
$
t'
17129.59
1356.96
2667.00
0.0329
TOTAL EGG PRODUCTION COST,
EXCLUDING LABOR AND MANAGEMENT
TOTAL
15019.55
29950.00
A63.00'
802.8A
1060,67"
735.30
~ 596.63'
i 49435.98
1250.00
2500.00
1432.50
'96U29"
6143.79
$ 55579.77
DATE STARTED 10-21-/0
DATE ENDED 12- 2-71
A07 DAYS ON RECORD
13.6 months
PER DOZEN
0.0676
0.1281
"0.0020
0.003A
0.0045'
0.0031
0.0026
t 0.2114
$ 0.0053
't 0.0107
i 0.0061
J.' 0".004"l
$ 0.0263
$ 0.2376
RETURN TO LABOR AND MANAGEMENT
TOTAL LABOR C MGT. INCOME
IPER HEN HOUSED)
{PER DOZEN EGGS SOLD)
HIRED LABOR
NET LABOR C MGT.
NET LABOR L MOT.
INCOME
INCOME (HH)
FLOCK PERFORMANCE
1376.60
0. 13
O.OOll
00.00
1376.60
0.13
PERCENT MORTALITY _ _ 13.25
"percent hen DAY PROLUCTiON '" 68.98
EGGS PER HEN (HEN DAY) 280.76
PERCENT HEN HOUSED PRODUCTION 64.41
EGGS PER HEN HOUSED 262.16
PERCENT SOLD GRADE A LARGE 66.70
PERCENT SOLD GRADE A MEDIUM __ 13.10
PERCENT SOLU GRADE A SMALL' 0,69
PERCENT TOTAL SOLD AS GRADE A 80.50
"INCOME PER HEN HOUSED
OVER FEED C MFD. COST . i 2.37
POUNDS FEED PER DOZEN ' 3.89
FEED COST PER TON i 65.81
FEED COST PER DOZEN EGGS $ 0.1281
AVERAGE INCOME PER DOZEN SOLO t 0.23fl7
